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Niche Sharing in Intertidal Mollusks and Decapods in Rocky Shore of Easter Island. De los Ríos, P., 
Ibáüez-Arancibia, E. — The coastal marine ecosystems in Easter Island have been poorly studied, and the 
main studies were isolated species records based on scientific expeditions. The aim of the present study is 
to apply a spatial distribution analysis and niche sharing null model in published data on intertidal marine 
gastropods and decapods in rocky shore in Easter Island based in field works in 2010, and published 
information from CIMAR cruiser in 2004. The field data revealed the presence of decapods Planes 
minutus (Linnaeus, 1758) and Leptograpsus variegatus (Fabricius, 1793), whereas it was observed the 
gastropods Nodilittorina pyramidalis pascua Rosewater, 1970 and Nerita morio (G. B. Sowerby I., 1833). 
The available information revealed the presence of more species in data collected in 2004 in comparison to 
data collected in 2010, with one species markedly dominant in comparison to the other species. The spatial 
distribution of species reported in field works revealed that P. minutus and N. morio have aggregated 
pattern and negative binomial distribution, L. variegatus had uniform pattern with binomial distribution, 
and finally N. pyramidalis pascua, in spite of aggregated distribution pattern, had not negative binomial 
distribution. Finally, the results of null model revealed that the species reported did not share ecological 
niche due to competition absence. The results would agree with other similar information about littoral 
and sub-littoral fauna for Easter Island. 

Key words: rocky shore, spatial distribution, negative binomial distribution, binomial distribution, in- 
tertidal environment, Gastropoda, null model. 


Introduction 


Its location in the middle of the Pacific Ocean gives Easter Island one of its main specific characteristics: 
the marked isolation from other terrestrial ecosystems, such as islands and continents (Fernandez et al., 2014). 
The island is situated 2250 km east from the Pitcairn Islands, 3140 km to the east of the Juan Fernandez Islands, 
and 3872 km to the northeast of the Galapagos Islands; and other characteristic is its small area (164 km") 
(Newman & Forster, 1983; Boyko, 2003, Fernández et al., 2014). 
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[he available studies on littoral fauna are based mainly on scientific expeditions (Fernandez et al., 2014; 
De los Ríos-Escalante & Ibafez-Arancibia, 2016), and there are very few ecological studies that were based 
on field observations with emphasis on littoral or sublittoral crustaceans (De los Ríos-Escalante, 2011; De 
los Rios-Escalante & Ibafez-Arancibia, 2017). Fernandez et al. (2014) did a detailed reviewing about marine 
invertebrates on Easter Island, but they do not specify more details about specific sites within the Island. One of 
the groups with more references are mollusks (Rehder, 1980; Osorio & Cantuarias, 1989; Brook, 1998; Letelier 
et al., 2003; Coloma et al., 2004; Dell'Angelo et al., 2004; Raines, 2004, 2007) and decapod crustaceans (Retamal, 
2004; De los Ríos-Escalante, 2011; De los Ríos-Escalante & Ibátiez-Arancibia, 2016, 2017), with more studies 
based on single records. From these studies only Coloma et al. (2004) did a more restricted research based on 
abundances in intertidal environments including abundances for reported species, but without more ecological 
analysis. In this context, the aim of the present study is to apply ecological communities' analysis for intertidal 
decapods and mollusks based on information published by Coloma et al. (2004) and field works done in June 
2010 on Tahai beach, a rocky shore in Easter Island (fig. 1). 


Material and methods 


Data of intertidal mollusks from Tahai rocky shore (27°08' S 109°25' W), where obtained in field works in 
June 2010. The site is an exposed coast, with marked zones with gastropods populations, and decapods popula- 
tions, that does not coexist at micro-spatial scale. Data were obtained using random 1 x 1 m quadrants, where 
marine gastropods previously identified in according to Coloma et al. (2004), and decapods identified in ac- 
cording to Retamal (2004) were identified and counted. Also, literature data obtained from Coloma et al. (2004) 
and De los Ríos & Ibafiez-Arancibia (2018) are included into ecological analysis. 

For each species from the data obtained in 2010, the variance/mean ratio was estimated, considering if 
the result is one (1), the species has random distribution, if the results is lower than one (1) the species has 
uniform distribution, and if the result is upper than one (1), the species has aggregated distribution (Zar, 1999; 
Fernándes et al., 2003). Once the spatial pattern has been determined, i. e., random, uniform, or aggregated, 


Studied site 
(Tahai) 








Fig.l. 1 — Easter Island location; 2 — a map of Easter Island, with the studied site, the rocky shore 
Tahai beach, indicated (Source: Google  Earth)[https://www.google.cl/maps/place/Isla+de+Pasc 
ua/@-27.1430205,-109.4291184, 22489m/data=!3m1!1e3!4m5!3m4!1s0x9947f017a8d4ae2b:0xbbe5b3edc02a2d 
b6!8m2!3d-27.112723!4d-109.3496865]; 3 — the rocky shore Tahai beach. 
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it was determined if the species have a Poisson, binomial, or negative binomial distribution, respectively. The 
Poisson pattern corresponds to random distribution, whereas binomial distribution corresponds to territorial 
species, and finally negative binomial distribution corresponds to gregarious species (Zar, 1999; Fernandes et 
al., 2003), for this purpose it was considered recently published information on decapods (De los Rios & Ibáñez- 
Arancibia, 2018), with molluscs data described in the present study. 

For quantitative data based a niche sharing null model was applied using Pianka’s overlap index with 
retained niche breadth and reshuffled zero states using the software R (R development Core Team, 2009) and 
the EcosimR version 7.0 package (Gotelli & Ellison, 2013; Carvajal-Quintero et al., 2015). The EcosimR package 
also determines whether measured overlap values differed from what would be expected in random sampling 
of the species data. Ecosim performs Monte Carlo randomizations to create pseudo-communities and then 
statistically compares the patterns of these randomized communities with those in the real data matrix (Gotelli 
& Ellison, 2013). In this analysis all values of the general matrix were randomised 1000 times and the niche 
breadth was retained for each species. In other words, the algorithm retained the amount of specialization for 
each species (Gotelli & Ellison, 2013; Carvajal-Quintero et al., 2015). 


Results and discussion 


The results revealed for data obtained from Coloma et al. (2004), there is more species 
reported in comparison to data from field works obtained in 2010 (table 1). For the data of 
Coloma et al. (2004), the dominant species was Nodilittorina pyramidalis pascua Rosewa- 
ter, 1970, whereas for the data obtained in 2010, it was only two species being the dominant 
species Nerita morio (G. B. Sowerby I., 1833) and Planes minutus (Linnaeus, 1758) (ta- 
ble 1). The results of spatial distribution denoted aggregated distribution for Leptograpsus 
variegatus (Fabricius, 1793), N. pyramidalis pascua, and N. morio, whereas P. minutus had 
uniform distribution (table 1). 

The results of the spatial distribution analysis denoted an aggregated distribution for 
P. minutus, and a negative binomial distribution (x^ observed = 2.58 < X^ table = 42.55; P < 
0.01) for N. morio (y^ observed = 2.58 < X^ table = 42.55; P < 0.01), whereas for L. variega- 
tus a uniform distribution and a binomial distribution were found (X? observed = 0.18 < 
X? table = 28.33; P « 0.01) (table 1, fig. 2). and finally for In spite of aggregated distribution 
pattern, N. pyramidalis pascua did not have negative binomial distribution (y^ observed = 
18,49756 < x^ table = 42.55; P > 0.05) (fig. 2). The results of null model analysis revealed for 
both groups of data, and data from Coloma et al. (2004) the competition absence and in 
consequence the absence of niche sharing for mollusks communities (table 2). 

The results about the presence of negative binomial distribution in P. minutus and 
N. morio agree with similar observations for inland waters crustacean and mollusks (De 
los Ríos-Escalante & Mansilla, 2017), that would be explained as survival strategies such as 


Table 1. Gastropods and decapods abundances (in ind/m?) observed on Tahai rocky shore of Easter Island 


Field works in 2010, present study 


Species Density,ind/m* Variance/Mean ratio 


Decapoda 

Leptograpsus variegatus (Fabricius, 1793)* 27 012 1.17 

Planes minutus (Linnaeus, 1758)* 34.0 + 0.7 0.77 

Gastropoda 

Nerita morio (G. B. Sowerby I., 1833) 2.9 + 8.0 10.92 

Nodilittorina pyramidalis pascua Rosewater, 1970 11.1+11.0 22.53 
Data from Coloma et al. (2004) 

Species Density, ind/m? 

Nerita plicata Linnaeus, 1758 1.0 

Melampus pascus Ohdener, 1922 1.0 

Pilosabia trigona (Gmelin, 1791) 1.0 

N. pyramidalis pascua 56.0 

Planaxis akuana Rehder, 1980 6.0 


* Source: De los Ríos & Ibánez-Arancibia (2018). 
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protection against environmental stress or resources efficient uses (De los Ríos-Escalante, 
2017; De los Ríos-Escalante & Mansilla, 2017; De los Ríos & Ibanez-Arancibia, 2018). The 
presence of uniform pattern observed in L. variegatus may be due territorial behavior 
of this species such as been observed for benthic decapode crustaceans (De los Ríos & 
Ibafez-Arancibia, 2018; De los Ríos et al., 2019). Finally the absence of negative binomial 
distribution pattern observed for N. pyramidalis pascua can be possible, considering that 
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Fig. 2. Probabilistic distribution model for Planes minutus (Linnaeus, 1758) and Leptograpsus variegatus 
(Fabricius, 1793), Nerita morio (G. B. Sowerby I., 1833) and Nodilittorina pyramidalis pascua Rosewater, 1970 
for the studied site, Tahai beach on Easter Island, a rocky shore, sampled in June 2010. 


Table 2. Results of niche sharing null models for data obtained in field works in 2010 (P values lower 
than 0.05 denotes competition absence and the absence of niche sharing) 


Data sources Mean index Observed index Variance P 


Site with decapods, field works 2010* 0.389 0.555 0.002 0.006* 
Site with mollusks, field works 2010 0.390 0.555 0.002 0.003* 
Data obtained from Coloma et al. (2004) 0.388 0.555 0.002 0.001* 


* Source: De los Ríos & Ibánez-Arancibia (2018). 


aggregated pattern is not obligatory associated with negative binomial distribution (Elliot, 
1999; Fernandes et al., 2003; De los Ríos-Escalante, 2017) 

This result is the first ecological community view point for Easter Island coastal marine 
communities. In this scenario, the marked difference in mollusks species composition in two 
data sets, is similar to observations on intertidal crustaceans in the same site in 2010 (De los 
Ríos-Escalante, 2011), that were absent in field observations in 2014 (De los Ríos-Escalante 
& Ibanez-Arancibia, 2017). The obtained results of null models revealed the absence of niche 
sharing that indicates the marked specialization of reported species. This fact agrees with 
observations on marine coastal crustaceans, because due to the marked heterogeneity in 
coastal shore in Easter Island there are different micro-communities for each site (Retamal, 
2004; De los Ríos-Escalante & Ibanez-Arancibia, 2017). These observations are similar to 
preliminary results for intertidal mollusks reported by Coloma et al. (2004). The present 
results provide a support to the observations about species reported for intertidal rocky 
shore in Easter Island (Rehder, 1980; Newman & Foster 1983; Osorio & Cantuarias, 1989; 
Brooks, 1998; Letelier et al., 2003; Dell'Angelo et al., 2004; Raines, 2002, 2007; Retamal, 
2004; Raines & Huber, 2012). 

The present study indicates the need of more population and community ecological 
studies in Easter Island considering the presence of endemic fauna, and their biogeographical 
interest due the marked distance from other terrestrial ecosystem. 


[he present study was funding by Global Green Grants Foundation, and project MECESUP UCT 0804, 
also it recognized to M. I. for her valuable comments and suggestions for improve the manuscript. 
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